Building damage resulting from unequal settling caused by earthquakes occurs often on embankments and along cut-and-fill boundaries in hilly areas. To predict and prevent damage, determining the location of cut-and-fill boundaries is crucial. Boundaries can be determined by comparing digital elevation models （DEMs） of present-day and old terrain. The accuracy of the boundary is dictated by the accuracy of the old terrain data, because present-day 5-m DEMs created from airborne lidar are highly accurate. The Geospatial Information Authority of Japan （GSI） has published procedures for measuring old terrain, but accuracy is not addressed directly. We create 5-m DEMs from a 1:3000-scale old topographic map published in 1956 and from aerial photographs taken by the GSI in 1965, by a private corporation in 1956, and by the US military in the late 1940s, and validate their accuracy by comparing unchanged areas. There are fourmain outcomes. （1） The highest accuracy （SD＝0.6 m） is achieved using the aerial photograph taken in 1965. The lowest accuracy （SD＝1.14 m） is obtained using the 1:3000-scale topographic map. （2） The accuracy of photogrammetry depends not only on the scale of a photograph but also on the base-to-height ratio. （3） All measures of accuracy are within the range specified in the GSI manual, but better accuracy might be achieved using 1:20000-scale photographs. （4） The accuracy provided when using the 1:3000-scale map is not satisfactory for predicting and preventing damage. Photogrammetry should be carried out where possible to determine the locations of cut-and fill boundaries.
＊ 国立環境研究所環境計測研究センター ＊＊ 玉野総合コンサルタント株式会社 ＊＊＊ 名古屋大学減災連携研究センター ＊ Center for Environmental Measurement and Analysis, National Institute for Environmental Studies, Tsukuba, 305-8506, Japan ＊＊ Tamano Consultants Co., Ltd., Nagoya, 461-0005, Japan ＊＊＊ Disaster Mitigation Research Center, Nagoya University, Nagoya, 464-8601, Japan Fig. 1 Map of area studied. The 5-m-grid DEM for the shaded relief map is after Fundamental Geospatial Data issued by Geospatial Information Authority of Japan. Fig. 2 Ortho photograph, topographic map, and shaded relief map based on DEM. （A） Ortho image of US military aerial photograph, （B） Old terrain generated from photogrammetry using US military aerial photograph, （C） Old terrain generated from digitized contours and height points of 1:3000 old topographic map, （D） Old terrain generated from photogrammetry using aerial photograph in 1956, （E） Old terrain generated from photogrammetry using aerial photograph in 1965, （F） The present DEM from a LiDAR survey. Brown and white lines show contour and break lines, respectively. Fig. 4 Rough standard of accuracy in the procedural manual and accuracy confirmed in this study. 
